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Field noise of vector magnetometers
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Scanning SQUID microscope

250 by 375 um?
Kirtley, et al
IBM Research

A triangular lattice of YBCO-Nb pi-rings, with 25 micron spacings between rings

Scanning TMR microscope

0.1 um line
Micromagnetics, Inc.

Magnetic field image of a
0.1 um Cu conductor carrying
an AC current of 200 uA
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Types of ferromagnetic field sensors
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Can we predict the noise
in an MR sensor?
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MR sensor noise prediction
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Cross Power w/Different Drive voltages
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Chopping MR sensor operation
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Noise Comparisons
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Magnetic field noise
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Summary

NMR sensors

Increasing values of MR will reduce readout noise.
Fundamental noise limit depends on materials parameter ;"
Chopping direction of pinned layer can reduce low frequency noise.

More work needed to make "single domain" MR sensor.

Fluxgate sensors

Electronic readout noise is a major problem.
Fundamental noise limits depends on materials parameter y".
Applied currents can improve magnetization uniformity and reduce noise.

More work needed to make "single domain" fluxgate sensor.
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